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TO ALL WHOM IT MAY CONCERN: 

Be it known that I, Michael J. Schuster, residing at 612 Nicholson Street, Joliet, 
Illinois 60435, a citizen of the United States have invented the invention described in 
the following Patent Application entitled 

TOILET FILL VALVE WITH VALVE LOCK. 
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TOILET FILL VALVE WITH VALVE LOCK 
BACKGROUND 

[0001] From time to time, the components within a toilet tank may need 
adjustment or replacement. For example, various components within a toilet tank 
such as a flapper, handle chain/linkage or other components may leak or malfunction 
in some other manner. In many situations, a leak may result in a significant waste of 
water. In order to replace or fix such components, an individual may have to drain the 
toilet tank itself to work on the normally submerged components. However, the 
moment that the water level drops in a typical toilet tank, a fill valve is opened and 
water flows into the tank in order to refill the tank for the next flush. Consequently, to 
stop the flow of water into the tank, an individual typically locates a shut-off valve that 
is outside the toilet tank near where the water supply is supplied into the tank. 

[0002] However, in the typical case, such a shut-off valve may not have been 
operated for years. In many situations, this means that shut-off valves often fail to 
work. Thus, to shut off the flow of water to the toilet tank in order to perform the 
desired maintenance, the individual often locates the main water shut-off valve in the 
entire dwelling or other building to shut the water off at such a point. Once the water 
has been shut off, then maintenance can be performed within the toilet tank after 
water is drained as no further water will flow back into the tank. After malfunctioning 
or old components have been maintained or replaced in the toilet tank, then the 
individual can manipulate the main water shut-off valve in the dwelling or other 
building to reestablish water pressure in the dwelling or other building. 

[0003] Since the toilet tank is empty when the water is turned back on, a typical 
fill valve in the toilet is in an open state. Consequently, the first component within the 
dwelling or building that typically calls for water after the water pressure is 
reestablished is the fill valve within the empty toilet tank. When the water pressure 
was shut off within the dwelling or other building, the pressure may drop goes 50 psi to 
0 psi. When the pressure is reestablished by turning on the main valve, then the 
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pressure goes back from 0 psi to 50 psi. These abrupt changes in the pressure within 
the piping system of a dwelling or other building typically disturb sediment and rust 
that has accumulated inside the walls of the pipes. Since the fill valve is usually the 
first thing to call for water when water pressure is reestablished, all of the rust and 
sediment that has loosened due to the pressure changes in the pipes heads directly 
for the fill valve. This sediment and rust can lodge itself within the fill valve, creating 
leaks and other problems. 

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWINGS 

[0004] The invention can be understood with reference to the following 
drawings. The components in the drawings are not necessarily to scale. Also, in the 
drawings, like reference numerals designate corresponding parts throughout the 
several views. 

[0005] FIG. 1 depicts perspective view of a toilet fill valve according to an 
embodiment of the present invention; 

[0006] FIGS. 2A and 2B depict a side view of the toilet fill valve of FIG. 1 in both 
an open state and a closed state according to an embodiment of the present 
invention; 

[0007] FIGS. 3A and 3B depict a top of the toilet fill valve of FIG. 1 in which a 
valve lock is in an unlock position according to an embodiment of the present 
invention; 

[0008] FIGS. 4A and 4B depict a top of the toilet fill valve of FIG. 1 in which a 
valve lock is located in a lock position according to an embodiment of the present 
invention; 

[0009] FIGS. 5A and 58 depict a first locking arrangement employed in the fill 
valve of FIG. 1 to hold a valve lock in an unlock position according to an embodiment 
of the present invention; 
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[0010] FIGS. 6A and 6B depict a second locking arrangement employed in the 
fill valve of FIG. 1 to hold a valve lock in an unlock position according to an 
embodiment of the present invention; 

[001 1] FIGS. 7A through 7C depict an alternative valve lock according to an 
embodiment of the present invention; and 

[0012] FIGS. 8A through 8C depict an additional alternative valve lock 
according to an embodiment of the present invention^ 

DETAILED DESCRIPTION 

[0013] With reference to FIG. 1 , shown is toilet fill valve 100 according to an 
embodiment of the present invention. The toilet fill valve 100 includes a valve body 
103 that extends from a water inlet 106 up to a top of the toilet fill valve 100. The toilet 
fill valve 100 also includes a water outlet 109 that allows water to flow into a toilet tank 
when the toilet fill valve 100 is installed. The toilet fill valve 100 may be, for example, 
a pilot style fill valve. However, it is understood that the toilet fill valve 100 may be any 
style of fill valve such as, for example, a ballcock valve, etc. 

[0014] At the top of the toilet fill valve 1 00 is a cap 1 1 3 that covers various valve 
apparatus within a top portion of the toilet fill valve 100. The toilet fill valve 100 also 
includes an actuating arm 116. Disposed on the actuating arm 1 16 is a valve lock 119 
that slides along a longitudinal length of the actuating arm 116. In this respect, the 
valve lock 1 19 is attached to the actuating arm 1 16 in a manner that facilitates the 
sliding of the valve lock 119 from a lock position to an unlock position as will be 
described. The cap 113 includes an opening through which the actuating arm 116 
extends. In one embodiment, at least a portion of the valve lock 119 extends through 
the opening when in the lock position. 

[0015] The toilet fill valve 100 further includes a float 123 that moves up and 
down the body 103 of the toilet fill valve 100. A translating arm 126 operatively 
couples the float 123 to a free end of the actuating arm 116. The toilet fill valve 100 
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also includes a bowl fill outlet 129 that supplies an amount of water to refill a toilet 
bowl after a flush cycle as can be appreciated by those with ordinary skill in the art. 

[0016] Next, the operation of the toilet fill valve 100 is described. The toilet fill 
valve 100 is typically installed within a toilet tank of a toilet. When such a toilet is 
flushed, water drains from the toilet tank and the float 123 falls with the level of the 
water. Due to the fact that the float 123 is operatively coupled to the free end of the 
actuating arm 1 16 by way of the translating arm 126, the free end 1 16 of the actuating 
arm falls with the float 123. In this respect, the actuating arm 116 pivots about a fixed 
axis where the actuating arm 1 16 is attached to the toilet fill valve 100 underneath the 
cap 113. The motion of the actuating arm 1 16 in this respect causes the toilet fill 
valve 100 to open, thereby causing water to flow from the water inlet 106 out of the 
water outlet 109 to refill the toilet tank. In addition, water flows out of the bowl fill 
outlet 129 and is typically routed to an overflow tube within the toilet tank to the toilet ^ 
bowl to refill the toilet bowl during a toilet flush cycle. 

[0017] Thus, the actuating arm 1 16 is capable of moving from a first position in 
which the toilet fill valve 100 is closed to a second position in which the toilet fill valve 
100 is opened in order to allow water to flow into the toilet tank. The valve lock 119 
may be positioned in either a lock position or an unlock position along the actuating 
arm 116. With reference to FIG. 1 , the valve lock 1 19 is located in the lock position. 
In this respect, a portion of the valve lock 119 is pinched between the bottom of the 
actuating arm 116 and a rim (not shown) around the top of the toilet fill valve 100 
underneath the cap 113. By virtue of the fact that the valve lock 1 1 9 is pinched 
between the actuating arm 1 16 and the rim, the actuating arm 1 16 is prevented from 
dropping as the float 123 drops when the water level falls in the toilet tank. Since the 
free end of the actuating arm 1 16 is prevented from dropping when the water level in 
the toilet tank falls, the toilet fill valve 100 remains in a closed state. Consequently, 
water is not allowed to flow back into the toilet tank as will be described. 

[0018] Since the valve lock 119 may be placed in the lock position, thereby 
maintaining the toilet fill valve 100 in a closed state, water can be removed from the 
toilet tank without water flowing into the tank through the water outlet 109, thereby 
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allowing a user to perform any needed maintenance in an empty toilet tank without 
having to shut the water off at another point in a dwelling or other building. 

[0019] In addition, the valve lock 119 slides from the lock position as shown in 
FIG. 1 to an unlock position, thereby facilitating normal operation of the toilet fill valve 
100. Specifically, when in the unlock position, the valve lock 119 does not restrict the 
movement of the actuating arm 116 and allows the actuating arm 1 16 to drop with the 
float 123, thereby allowing the toilet fill valve 100 to open when the water level of the 
toilet tank falls. 

[0020] With reference to FIGS. 2A and 2B, shown are side views of the toilet fill 
valve 100 that illustrate the toilet fill valve 100 in both an open state and a closed state 
as will be described according to an embodiment of the present invention. 
Specifically, with reference to FIG. 2B, the actuating arm 1 16 is shown in a first 
position 133 and the valve lock 1 19 is in a lock position 136. In this respect, the free 
end of the actuating arm 116 is raised to a maximum height, where the actuating arm 
116 pivots about the opposite end. Consequently, the toilet fill valve 100 depicted is 
closed and water does not flow out of the water outlets 1 09 to fill the toilet tank. As 
depicted in FIGS. 2A and 2B, the valve lock 119 includes an extended portion 139 that 
is wedged between the actuating arm 116 and a rim 143 around a top portion of the 
toilet fill valve 100. As shown in FIG. 28, the valve lock 119 is in the lock position 136 
such that the extended portion 139 is wedged between the actuating arm 116 and the 
rim 143. 

[0021] In FIG. 2A, the toilet fill valve 100 is depicted in an open state. In this 
respect, the actuating arm 1 16 is in a second position 146 in which the free end of the 
actuating arm 1 16 is lowered. This is due to the fact that a level of water in the toilet 
tank has dropped down such that the float 123 has fallen, thereby allowing the free 
end of the actuating arm 1 16 to fall to the second position 146, the actuating arm 1 16 
pivoting about a pivot point at the end opposite the free end. The valve lock 1 19 is 
shown in an unlock position 149. In the unlock position 149, the valve lock 119 does 
not engage the rim 143 of the toilet fill valve 100 as shown. In this respect, the 
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actuating arm 116 may move freely during the course of the operation of the toilet fill 
valve 100. In this respect, the toilet fill valve 100 operates in a normal manner. 

[0022] With reference to FIGS. 3A and 3B, shown are views of a top portion of 
the toilet fill valve 100 in an open state as was depicted with reference to FIG. 2A 
according to an embodiment of the present invention. As shown, the valve lock 119 is 
in the unlock position 149. As such, the actuating arm 1 16 is able to fall, thereby 
opening the toilet fill valve 100. As shown, the valve lock 119 includes the extended 
portion 139. In one embodiment, the extended portion 139 further comprises a 
number of ribs that extend orthogonally from the bottom of the valve lock 119. 
Alternately, the extended portion 139 may be a solid portion as opposed to using the 
ribs as shown. In this respect, the extended portion 139 provides for structure that is 
pinched between the bottom of the actuating arm 116 and the rim 143 when the valve 
lock 119 is placed in the lock position 136. 

[0023] The valve lock 119 also includes a retaining lip 153 that engages the rim 
143 when the valve lock 1 19 is placed in the lock position (not shown). In this respect, 
the retaining lip 153 ensures that the valve lock 119 stays in the lock position as it 
butts up against the rim 143 preventing the valve lock 1 19 from sliding down the 
actuating arm 116, thereby allowing the actuating arm 1 16 to be released and to fall, 
thereby opening the toilet fill valve 100 and filling the toilet tank (assuming that the 
toilet tank is empty). 

[0024] Referring next to FIGS. 4A and 4B, shown are additional views of a top 
portion of the toilet fill valve 100 according to embodiments of the present invention. 
In this respect, the toilet fill valve 100 as depicted in FIGS. 4A and 4B is in the closed 
position as was depicted with reference to the toilet fill valve 100 of FIG. 28. As 
shown, the valve lock 1 19 is in the lock position 136, thereby holding the actuating 
arm 1 16 in the first position 133 such that the toilet fill valve 100 is closed. 
Consequently, water is prevented from flowing out of the water outlet 109 to fill the 
toilet tank. In addition, the retaining lip 153 is engaged with the rim 143 in that the 
retaining lip 153 butts up against the rim 143 to prevent the valve lock 119 from sliding 
down the length of the actuating arm 1 16 to the unlock position 149. 
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[0025] Referring next to FIGS. 5A and 5B, shown are side cut-out views of the 
actuating arm 116 and the valve lock 119 that illustrate how the valve lock 1 19 is 
retained in the unlock position 149 according to one embodiment of the present 
invention. In this respect, the valve lock 119 includes a retaining clip 156 that 
engages a seat 159 in the actuating arm 116. Specifically, the actuating arm 116 
includes the seat 159 and the retaining clip 156 includes a tooth 163 which falls into 
the seat 159, thereby holding the valve lock 119 in the unlock position 149. When the 
valve lock 119 is moved to the unlock position 149, the tooth 163 of the retaining clip 
156 pops out of the seat 159 and allows the valve lock 1 19 to slide along the actuating 
arm 116. 

[0026] With reference to FIGS. 6A and 6B, shown is another side cut-out view 
of the actuating arm 116 with the valve lock 119 disposed thereon in the unlock 
position 149 according to an embodiment of the present invention. In this respect, the 
valve lock 119 includes a first retaining protrusion 166. The actuating arm 116 
includes a second protrusion 169 that presents a slide resistance relative to the first 
retaining protrusion 166 of the valve lock 119, thereby holding the valve lock 119 in 
the unlock position 149 on the actuating arm 116. In this respect, the valve lock 119 
may be slid across the length of the actuating arm 1 16 such that the first protrusion 
166 engages and slides over the second protrusion 169, although with an amount of 
resistance is experienced. In this respect, a user would have to exert a certain 
amount of force on the valve lock 1 1 9 to allow the first protrusion to move past the 
second protrusion 169. When the valve lock 119 is placed in the unlock position 149, 
it is retained in such position until a user exerts such force to move the valve lock 119 
into the lock position 136 (FIG. 2B). 

[0027] In addition, the actuating arm 116 includes an end stop 173 that 
prevents the valve lock 119 from falling off of the actuating arm 116 when the 
translating arm 126 (FIG. 1) is removed. In addition, FIGS. 6A and 68 also show the 
ribs that form the extended portion 139 of the valve lock 119 and the retaining lip 153 
extending from the bottom of the extended portion 1 39 as shown. 
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[0028] The valve lock 119 described above provides one embodiment of the 
present invention that facilitates locking or holding the actuating arm 1 16 in the first 
position 133. In alternative embodiments, other configurations may be employed. For 
example, in one approach, a lock mechanism may be mounted on the body portion of 
the toilet fill valve 100 that hinges in a manner so as to but up against the actuating 
arm 1 16, holding the actuating arm 1 16 in the first position 133. Alternatively, a sliding 
mechanism or pivoting mechanism may be mounted on the toilet fill valve 100 that 
facilitates placing a mass between the bottom of the actuating arm 116 and the rim 
143 or other structure of the toilet fill valve 100, thereby pinching such a mass in a 
manner that holds the actuating arm 1 16 in the first position 133. In all instances, 
such mechanisms may have a lock position and an unlock position. 

[0029] In addition, the toilet fill valve 100 facilitates the performance of 
maintenance in such a manner that avoids the necessity of turning off the water 
supply to a toilet tank. For example, if an individual wishes to perform maintenance on 
a component in a toilet tank such as, for example, a leaky flapper or other component, 
then the user would wish to empty the toilet tank to perform such maintenance. 
Assuming that the toilet tank is full, then the actuating arm 1 16 is positioned in the first 
position 133 such that the toilet fill valve 100 is closed. The individual would then 
move the valve lock 1 19 from the unlock position 149 (FIG. 2A) to the lock position 
136 (FIG. 2B), thereby fixing the actuating arm 116 in the first position 133. Next, the 
individual may flush the toilet to drain the toilet tank so as to be able to perform 
maintenance on the component in the toilet tank. Next the user performs such 
maintenance as is deemed necessary while the toilet tank is empty. The fact that the 
actuating arm 1 16 is held in the first position 133, thereby closing the toilet fill valve 
100, allows the individual to perform maintenance without worrying about the toilet 
tank refilling with water. When the maintenance is finished and the individual wishes 
to refill the tank, the individual may then move the valve lock 119 from the lock 
position 136 to the unlock position 143, thereby allowing the toilet fill valve 100 to open 
and refill the toilet tank with water. 
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[0030] In still another method, an individual may perform the function of 
installing the toilet fill valve 100 in a toilet tank. In such a case, the water pressure at 
the inlet of the toilet tank would have to be turned off so that the valve may be 
replaced. Assuming that the shutoff valve dedicated to the toilet is malfunctioning, the 
individual would have to shut the water off at the main shutoff valve for the dwelling or 
other building. This may be problematic as when the water is turned back on, the 
newly installed toilet fill valve 100 is the first thing to call for water. Consequently, all 
of the rust and sediment in the pipes of the dwelling or other building that was 
loosened due to the change in pressure heads for the newly installed toilet fill valve 
100. Such sediment and rust may foul the operation of the toilet fill valve 100, 
creating leaks and other problems. 

[0031] To remedy this problem, a method is provided for establishing pressure 
at an inlet of a toilet fill valve 100 without directing the rust and sediment to thereto 
when water pressure is reestablished in a dwelling or other building after the toilet fill 
valve 100 is newly installed in a toilet tank. To begin, the individual positions the 
actuating arm 1 16 in the first position 133, thereby closing the toilet fill valve 100. This 
may be done by grasping the actuating arm 116 and holding it in the first position 133. 
Next, the valve lock 1 1 9 is moved into the lock position 1 36, thereby fixing the 
actuating arm 116 in the first position 136. Thereafter, the individual may establish 
water pressure at the inlet 106 of the toilet fill valve 100 while the valve lock 1 19 is in 
the lock position 136. This may be done, for example, by turning on a water main in 
the dwelling or other building. Since the toilet fill valve 100 is maintained in a closed 
state, it does not call for water immediately after pressure is reestablished. One may 
then turn on tub faucets and/or other valves in the dwelling or other building to flush all 
loosened rust and sediment from the pipes in the dwelling or other building. 
Thereafter, the individual may move the valve lock 119 into the unlock position 149 to 
open the toilet fill valve 100 to refill the toilet tank and to assume normal toilet 
operation. 

[0032] With reference to FIGS. 7A through 7C, shown are various views of a 
valve locking approach according to another embodiment of the present invention. In 
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particular, the valve lock approach depicted in FIG. 7A-7C employs a pivoting stand as 
will be described. 

[0033] Specifically referring to FIG. 7A, shown is a top portion of the toilet fill 
valve 100 having the actuating arm 116. The actuating arm 116 pivots between the 
first position 133 and the second position 146 in a manner similar to that described 
above. In addition, a valve lock 11 9a is associated with the actuating arm 116. In 
particular, the valve lock 1 19a comprises a pivoting stand that is pivotally attached to 
the actuating arm 116 about a pivot point 203. The valve lock 1 19a depicted in FIG. 
7A is shown an unlocked position such that a retaining protrusion 206 associated with 
the valve lock 119a engages a corresponding retaining protrusion 209. Alternatively, 
there may be a pair of retaining protrusions 206 that engage a corresponding number 
of retaining protrusions 209 on the actuating arm 116. In addition, extending from the 
body of the toilet fill valve 1 00 is a shelf 213. The shelf engages the valve lock 1 1 9a 
when it is placed in the lock position as will be described. 

[0034] With reference to FIG. 7B, shown is the upper portion of the toilet fill 
valve 100 in which the valve lock 1 19a is in the lock position. In this respect, a free 
end of the valve lock 1 19a rests against the shelf 213, thereby holding the actuating 
arm 116 in the first position 133, thereby maintaining the toilet fill valve 100 in a closed 
state to prevent water from refilling in a respective toilet tank. The valve lock 1 19a 
rotates just over 90 degrees from the unlock position to the lock position. In this 
manner, the valve lock 11 9a is held in the lock position due to the force exerted 
downward by the actuating arm 1 16 as should be apparent. 

[0035] With reference to FIG. 7C, shown is a top view of the valve lock 1 19a 
according to an embodiment of the present invention. Specifically, the valve lock 
includes the retaining protrusions 206 that engage the corresponding retaining 
protrusions 209 on the actuating arm 116 (FIG. 7B) in order to hold the valve lock 
1 19a in the unlock position. In addition, the valve lock 1 19a includes pegs 216 that fit 
into corresponding holes in the actuating arm 1 16 to facilitate the pivoting of the valve 
lock 1 19a about the pivot point 203 as described above. 
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[0036] To describe the operation of the valve lock 1 19a as depicted in FIG. 7A- 
7C, first, a user would grasp the valve lock 1 19a when the actuating arm 1 16 is in the 
first position 133 and manipulate a free end of the valve lock 1 19a so that it pivots 
about the pivot point 203 until the valve lock 11 9a comes to rest against the shelf 213. 
In this respect, the valve lock 1 19a is thus pinched between the shelf 213 and the 
actuating arm 116, thereby preventing the actuating arm 116 from dropping which 
correspondingly prevents the toilet fill valve 100 from opening to fill a respective toilet 
tank with water. To disengage the valve lock 1 19a, a user need only manipulate the 
free end of the valve lock 1 19a to pivot back up to the unlock position as depicted with 
respect to FIG. 7A. 

[0037] Referring next to FIGS. 8A through 8C, shown is a valve lock according 
to another embodiment of the present invention. With reference to FIGS. 8A and 8B, 
shown is an upper portion of a toilet fill valve 100 that includes a valve lock 1 19b. The 
valve lock 1 19b is a pivoting stand with one end that is pivotally attached to a body of 
the toilet fill valve 100 as shown. As depicted in FIG. 8A, the valve lock 1 19b is in the 
unlock position, thereby allowing the actuating arm 1 16 to move from a first position 
133 in which the toilet fill valve 100 is in a closed state, to a second position 146 in 
which the toilet fill valve 100 is in an open state as discussed above. The valve lock 
1 19b may be moved or pivoted from the unlock position to a lock posifion as depicted 
with respect to FIG. 8B. In this respect, a free end of the valve lock 119 rests against 
an underside of the actuating arm 116 when the valve lock 119b is in the lock position 
as shown. In this respect, the actuating arm 116 is thus fixed in the first position, 
thereby maintaining the toilet fill valve 100 in a closed state. The operation of the 
valve lock 1 19b is similar to the operation of the valve lock 1 19a described above. 

[0038] With reference to FIG. 8C. shown is a top view of the valve lock 1 19b 
that includes pegs 219 that mate with holes in an extended portion from the body of 
the toilet fill valve 100 to facilitate the pivoting of the valve lock 1 19b as described 
above. 

[0039] In an additional alternative, the valve lock may comprise a foreign object 
that is wedged beneath the actuating arm 116 that maintains the actuating arm 1 16 in 
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the first position 133. In tills respect, sucli valve lock is in tlie lock position when it is 
wedged beneath the actuating amri 116, and it is in the unlock position when not 
placed as such. Such a valve lock is associated with the actuating arm 1 16 in that it is 
compatible with the structure of the actuating arm 116 such that it stays in the lock 
position when so placed. 

[0040] Although the invention is shown and described with respect to certain 
embodiments, it is obvious that equivalents and modifications will occur to others 
skilled in the art upon the reading and understanding of the specification. The present 
invention includes all such equivalents and modifications, and is limited only by the 
scope of the claims. 
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